People with dementia represent a growing proportion of the older adult population. Estimates suggest that 46.8 million people worldwide had dementia in 2015, and this figure will rise to 131.5 million by 2050 (Prince et al., 2015) ; with 90% of people with dementia aged 65 years and older (World Health Organization [WHO], 2012) . Dementia gradually impairs memory, executive functioning, and communication (Butler & Radhakrishnan, 2012; Prince et al., 2015) . Nonetheless, people with dementia should be encouraged to continue to enjoy good health for as long as possible as part of a public health strategy and for their continued quality of life (Ginis et al., 2017; Nyman & Szymczynska, 2016) .
Behavior change techniques (BCTs) are widely used in health promotion interventions and, in particular, the promotion of physical activity. However, the use of BCTs in physical activity promotion that rely on cognitive processes may be ineffective among people with dementia because of their cognitive impairment. There is currently no direct evidence to address this issue among people with dementia, and so, it is open to empirical study (van der Wardt et al., 2017) . Inconclusive evidence comes from a recent systematic review of BCTs used to promote physical activity among people with dementia (Nyman, Adamczewska, & Howlett, 2018) . Although potential promise was found for goal setting (behavior), this BCT was not used in isolation, but was used with other BCTs that also had potential promise: social support (unspecified) and using a credible source. Therefore, the effectiveness of these three BCTs when used in isolation with people with dementia is unknown, and the remaining BCTs reviewed were either used too infrequently to identify potential promise or only used in ineffective interventions. Therefore, research is needed to identify which BCTs are effective in promoting physical activity among people with dementia.
In this editorial, I encourage physical activity researchers and clinicians working with older people with dementia to explore the use of approaches that do not rely on cognitive processes. These approaches may be shown to be more effective when working with people with cognitive impairment, given the nature of their condition, and stimulate novel strategies for encouraging uptake and adherence to physical activities. Further research might also illuminate when particular BCTs are more useful in considering the severity of an individual's dementia symptoms. People with dementia are heterogeneous and may have relatively mild, moderate, or severe symptoms. Therefore, the trajectory of use of BCTs that do not rely on cognitive processes may gradually become more useful as a person with dementia's cognitive functioning worsens. In the following editorial, I illustrate the predominant use of BCTs that rely on cognitive processes with reference to a widely used taxonomy of BCTs (Michie et al., 2013) . I then propose three avenues of research where BCTs could be more effectively tested with people with dementia: partnership with carers, behaviorist approaches, and choice architecture.
Predominant Use of BCTs That Rely on Cognitive Processes
By way of illustration, a taxonomy of BCTs and two systematic reviews of BCTs used in physical activity interventions demonstrate the current predominant use of BCTs that rely on cognitive processes. A widely used taxonomy identified 93 BCTs to use in health promotion (Michie et al., 2013) . Of these, the majority rely on cognitive processes (n = 65), with the remaining relying on nonconscious processes (18 and 10 that can be categorized under behaviorist and choice architecture approaches, respectively; see Supplementary Barker, 2017) and by physiotherapists to promote physical activity (Kunstler et al., 2018) . From these systematic reviews, it is evident that the potential for BCTs that do not rely on cognitive processes is relatively underexplored. Rather than use BCTs that rely on the cognitive processing ability of people with dementia, three alternative approaches hold promise for future physical activity interventions, which are outlined below.
Partnership With Carers
The cognitive processing of informal carers could be enlisted to support people with dementia to engage with BCTs for the purpose of promoting physical activity. Enlisting the support of carers is perhaps the most frequently used approach by clinicians working with people with dementia (e.g., by physiotherapists codeveloping therapeutic goal plans). Carers could be effectively used in numerous BCTs, including sharing the task of setting goals, action and coping planning, or reminding the people with dementia of distal rewards. Although there is currently no direct evidence of shared cognitive processing for behavior change among people with dementia and their informal carers, there are some studies with the general adult population that have tested the use of working with couples rather than individuals to enact behavior change. For example, a randomized controlled trial tested a couple-based telephone intervention where individuals made goals and action plans for behavior change and their partners were encouraged to support these plans. Although the goals and plans were not jointly created by couples, the couplebased intervention led to an improvement in health behaviors, such as an increase in moderate physical activity and reduction in fat consumption, among patients who needed to reduce their cholesterol to avert coronary heart disease (Voils et al., 2013) . Other studies suggest that the social support of a partner may well facilitate behavior-change efforts. For example, a study found that couples are more likely to increase their physical activity levels if both partners participate in a physical activity intervention than if only one partner participates or if there is no intimate partner (Gellert, Ziegelmann, Warner, & Schwarzer, 2011) . Although there is potential for enlisting the support of carers of people with dementia in the use of BCTs to promote physical activity, a systematic review found self-regulatory BCTs to be associated with lower levels of both physical activity selfefficacy and behavior among adults aged 60 years and older (French et al., 2014) . This is in contrast to previous systematic reviews that identified evidence for the use of self-regulatory BCTs with the general adult population to improve diet and physical activity participation (Greaves et al., 2011; Michie, Abraham, Whittington, McAteer, & Gupta, 2009) . A recent systematic review also suggests greater potential for self-regulatory BCTs to improve exercise adherence among older people (Room et al., 2017) . In addition, as noted previously, a recent systematic review identified potential promise for the use of self-regulatory BCTs to promote physical activity among people with dementia (Nyman et al., 2018) . Further experimental studies will be able to clarify the effectiveness of self-regulatory BCTs among older people and people with dementia, and under what conditions shared cognitive processing with an informal carer might facilitate behavior change.
As the symptoms of people with dementia worsen and they become more dependent on their informal carers, it is then likely that the role of the carer becomes increasingly important in facilitating physical activity. However, this may come at a cost to the carer and potentially lead to carer burden (van Alphen, Hortobágyi, & van Heuvelen, 2016) . In future research, there are four challenges that may arise when working in partnership with informal carers to promote physical activity. First, one assumes that there is an informal carer available to provide support for the people with dementia. In the United Kingdom, approximately a third of people with dementia in the community live alone and therefore are not supported by a spouse (Miranda-Castillo, Woods, & Orrell, 2010) . Second, for people with dementia who are supported by a spouse, the carer may not be able to support them in the prescribed manner. Informal caregivers themselves may have poor health; one study with informal carers found that 81.5% had at least one chronic illness and 60.5% had two or more (Wang, Robinson, & Carter-Harris, 2014) . Measures of burnout and depression among carers of people with dementia have also been reported to be as high as 23-42% and 30%, respectively (Schoenmakers, Buntinx, & De Lepeleire, 2009; Truzzi et al., 2012) . Third, some BCTs engage individuals to take ownership of their regular physical activity level through goal setting and a plan of implementation. If this process for the people with dementia is shared with their carer, then ownership of the goal and its associated plan may become diluted. This may become a barrier to adherence, especially if the memory of setting the goal and forming the action plan diminishes for the people with dementia. Prompting by the carer to continue to adhere to the action plan and reach the goal may then be perceived as being purely in the carer's interest, and performance of the behavior would shift from intrinsic motivation (to meet a goal that one wants to achieve) to extrinsic (to comply with another's wishes), which may negatively impact adherence (Deci & Ryan, 2000) . Fourth, the above approach assumes that people with dementia want to be supported by their informal carer, which is usually their spouse. A previous study has found that, for a weight-loss program, while women achieved greater weight loss when supported by their husband, men achieved greater weight loss when working alone (Wing, Marcus, Epstein, & Jawad, 1991) . Therefore, the demographic factors, individual circumstances, and wider sociocultural context may have great influence on the relationship dynamic and whether the people with dementia will be facilitated or inhibited in their physical activity behavior change by the support of their carer.
Behaviorist Approaches
Nonconscious approaches to promote health could be used as an alternative to relying on the cognitive processing ability of people with dementia. It has been demonstrated that people can learn behaviors implicitly, that is, via nonconscious processes (Hollands, Marteau, & Fletcher, 2016; Marteau, Hollands, & Fletcher, 2012; Zwart, Vissers, Kessels, & Maes, 2017) . Although the role of cognitive processes in implicit learning has been acknowledged (Kirsch, Lynn, Vigorito, & Miller, 2004; Papies, 2016; Shanks & St. John, 1994) , the focus of behaviorist approaches is on nonconscious processes for behavior change (Johnston, 2015) .
Behaviorist approaches such as operant and classical conditioning could be more widely applied with people with dementia to promote physical activity. Such approaches have been used in a therapeutic context to reduce unsociable behaviors and symptoms that can develop among people with dementia (Rabins, 1994) . For example, operant conditioning has been used to reduce aggressive behavior among people with dementia in long-term care (Vaccaro, 1988) . With classical conditioning, the pairing of two stimuli could develop the expectation of one feature in the environment arising upon the presentation of the other, and vice versa (Pavlov, 1927) . For example, one could stimulate people with dementia to engage in exercise or facilitate their memory of particular exercises through repeated pairing of stimuli, such as always conducting them to the same music.
Previous studies have shown that people with dementia can learn behaviors implicitly via cue-outcome associations despite impaired explicit memory (Eldridge, Masterman, & Knowlton, 2002) . To promote physical activity, one could stimulate the development of muscle or kinesthetic memory, whereby movements are performed in a set pattern and are repeated. This would reflect other motor tasks that, once learned, are performed without conscious awareness (e.g., to ride a bike; Lally & Gardner, 2013) . This route of learning holds particular promise due to the simplicity of implicit learning approaches and because motor tasks are the last form of memory to decline in people with dementia (van Halterenvan Tilborg, Scherder, & Hulstijn, 2007) . However, the challenge for testing implicit learning BCTs is to design studies where they can be isolated from other BCTs. For example, classical conditioning experiments in care homes could be difficult to test if routines are already established that pair stimuli.
Choice Architecture
Another approach to the use of nonconscious processes for behavior change is choice architecture or "nudging" (Thaler & Sunstein, 2008) . The approach is not new, in that it builds on the last century's psychological and sociological knowledge of the impact of the environment on behavior. However, its appeal lies in encouraging people to adopt healthy behaviors without the use of legislation, regulation, or altering economic incentives (Marteau, (Ahead of Print)
